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© Extended nip press belt guide and method. 



© An extended nip press has a looped belt (44) 
mounted over a shoe (40) having a concave surface 
which presses the belt (44) against a mating surface 
on a roll (10) to provide an extended nip. The shoe 
(40) has a support which is movable in a skewing 
sense relative to the longitudinal axis of the roll (10). 
Lateral movement of the belt (44) is monitored. 
When it has moved beyond predetermined limits in 
either direction, the shoe (40) is skewed to alter the 
frictional forces on the belt (44) as it passes over the 
2 shoe's surface. This controls the position of the belt 
(44) and keeps it centered in the nip. 
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Extended Ntp Press Belt Guide And Method 



BACKGROUND OF THE INVENTION 



This invention relates to web pressing. More 
particularly, the invention relates to the pressing of 
a traveling web, such as paper, freshly formed from 
an aqueous slurry of fibers in a press which in- 
cludes a non-rotating press member, such as a 
shoe. Still more particularly, this invention relates to 
a press of the type known in the papermaking 
industry as an extended-nip press wherein the web 
of paper travels through an area of contact between 
a moving surface, such as a rotating roll, and a felt 
and belt carried on the roll surface and pressed 
against it by a pressurized shoe having a face with 
a contour matching an arcuate portion of the roll 
surface. 

While such extended-nip type presses are rela- 
tively new in the papermaking industry, there have 
been numerous installations and various types of 
configurations. Common to all extended nip 
presses is the use of one or more looped, flexible 
belts which travel through the nip with the paper 
web and one or more felts. One side of the belt 
contacts the web or felt, and its other side is in 
sliding contact with a stationary element, common- 
ly referred to as a shoe, which provides a surface 
area of contact. 

Since all machinery is not perfectly aligned, 
and in view of the inevitable deflection, however 
slight, across the span of a papermaking machine, 
and other small variations in the tolerances, con- 
struction or operation of the apparatus, the belt 
tends to migrate to one end of the press or the 
other during operation. In the past, this undesirable 
operating characteristic has been corrected by var- 
ious means, such as by using movable guide rolls 
within the looped belt Another manner of guiding 
the belt has been to mount the edges of the belt 
over a rotatable disc disposed on either end of the 
press which maintains the edges of the belt in a 
desired position relative to the extended nip during 
operation. Finally, guide plates have been utilized 
within the looped belt to maintain its location rela- 
tive to the nip. 

However, each of these prior methods of main- 
taining the belt in a desired position during opera- 
tion of the extended-nip press has serious deficien- 
cies. For example, guide rolls and guide plates 
disposed within the belt require additional equip- 
ment and produce additional friction, or drag, in the 
belt while performing their function of maintaining 
belt guidance. 

The belt guide incorporating a rotating disc at 
either side of the belt perhaps provides the most 



positive belt guidance, but also produces the most 
serious deficiency because the discs, in order to 
operate effectively, must be biased axially out- 
wardly, such as with springs, so the belt is under a 

5 tension in the cross machine direction. This stress- 
es the belt and greatly increases its rate of wear 
since the belt is flexed through the nip in the 
direction toward the longitudinal axis extending 
across the machine while it is simultaneously being 

w biased outwardly by the rotating discs. 

SUMMARY OF THE INVENTION 

is 

The abovementioned deficiencies and shor- 
tcomings of prior devices for guiding the belt in an 
extended-nip press are obviated by this invention. 
Here, the shoe over which the moving belt is 

20 sliding while passing through the extended nip, is 
mounted for skewing movement relative to the nip. 
This is accomplished by mounting the shoe in a 
piston block which, in turn, is mounted in a beam 
extending longitudinally in the cross machine direc- 

25 tion. This beam is, in turn, connected to a frame- 
work which is movable by a motorized jackscrew 
* attached at one end, or both ends, of the frame- 
* work. The skewing movement is facilitated by pro- 
viding pivoted support rods which support the 

30 beam on which the extended-nip press shoe piston 
block is mounted to the framework of the rotatable 
roll. These support rods have two pivots at either 
end to permit the rods to pivot in both the machine 
and cross machine directions. 

35 A control apparatus monitors the location of the 
belt edge and signals a motor driving a jackscrew 
to skew the end of the beam on which the shoe is 
mounted in a direction whereby the rotating belt is 
urged toward the center of the press. Since the belt 

40 and extended-nip press shoe are already integral 
parts of the press, no additional guides or rolls are 
required to effect the guiding operation. Also, since 
the belt must pass through the extended nip any- 
way, during the normal course of operation, the 

45 energy requirement for effecting the guidance of 
the belt is virtually nil. All that is required is to 
slightly shift the well-lubricated pivoted framework 
slightly with the motorized jackscrew. 

Accordingly, it is an object of this invention to 

50 provide an apparatus for efficiently and effectively 
guiding the belt in an extended-nip press without 
the use of additional guide rolls or surfaces. 

Still another object of this invention is to pro- 
vide an apparatus for guiding the belt in an 
extended-nip press wherein the power require- 
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ments for such guidance are minimized. 

Another object of the invention is to provide an 
apparatus for guiding the belt in an extended nip- 
press which does not stress the belt in addition to 
the stress it encounters during its passage through 
the nip. 

These and other objects, features and advan- 
tages of the invention will become readily apparent 
to those skilled in the art when the accompanying 
drawings are viewed in conjunction with the de- 
scription of the preferred embodiment described 
below. 



IN THE DRAWINGS 



Figure 1 is an end elevational view of the 
extended-nip press showing the manner in which 
the press shoe is mounted for skewing movement 
relative to the surface of the backing roil. 

Fgure 2 is a top view, in somewhat sche- 
matic form, showing the shoe skewed relative to 
the backing roll axis of rotation. 

DESCRIPTION OF THE PREFERRED EMBOPl- 
MENT 



As shown in figure 1, a backing roll 10 for an 
extended- nip press is mounted with its bearing 
housing 12 on either end bolted to a short backing 
roll beam 14 which, in turn, is attached to its 
corresponding side of the papermaking machine 
press framework 16. The short beams 14 extend in 
the so-called machine direction, which is the direc- 
tion the web of paper travels as it is formed in the 
papermaking machine. Mounted to the short beam 
14 at either end of backing roll 10 are a pair of 
clevises 18, one at either side of each end of the 
backing roll, and a support rod 20 is pivotally 
attached to each clevis and extends downwardly 
where its other end is pivotally attached to a clevis 
22 on either end of a corresponding lower press 
beam 24 on each side of the press frame. 

The clevises 18, 22 permit the rods to pivot in 
the cross-machine direction which is at right angles 
to the machine direction. The upper and lower 
ends of the support rods are, in turn, pivotally 
mounted in corresponding upper and lower coupl- 
ings 26. 28 in their clevises for pivotal movement 
of the rod in the machine direction. 

A support beam 30 is mounted on either end to 
the lower press beam 24. The support beam 30 
thus extends longitudinally in the cross-machine 
direction with its longitudinal axis 32 parallel with 
the longitudinal axis of rotation 34 of backing roil 



10. A- piston block 36 is mounted on the support 
beam 30 and coextends with it in the cross-ma- 
chine direction. As is well-known in the extended 
nip press art, such a piston block includes an open 
5 cavity toward the press nip in which a piston 38 is 
mounted for slidable reciprocal motion by the ap- 
plication of pressurized fluid against its lower sur- 
face within the cavity. The sides of the piston 38 
are sealed for such sliding motion such that little or 
to no pressurized fluid escapes beyond the sides of 
the reciprocating piston. 

On top of the piston is mounted a stationary 
shoe 40. The upper surface of shoe 40 is con- 
cavely contoured to provide a surface which either 
76 coincides with the curvature of the surface of back- 
ing roll 10, or has its surface formed of a slightly 
larger radius to provide a slight gap at its upstream 
and/or downstream edges to permit lubricating fluid 
to enter between the belt and its surface, as will be 
20 described in more detail below. 

The shoe 40, in its normal operating position, 
coextends in the cross-machine direction with the 
axis of rotation 34 of the backing roll 10 and the 
longitudinal axis of the support beam. In the pre- 
ss ferred embodiment, shoe 40 is pivotally mounted to 
the piston 38 by a small cylindrical rod 42 whose 
longitudinal axis also coextends with both the axis 
of rotation 34* of the backing roll and the longitudi- 
nal axis 32 of the support beam 30. 
30 Disposed over the top of the shoe 40, and 
about the support beam 30, is a looped, flexible 
belt 44. Typically, belt 44 is formed of a woven mat 
covered with an elastomeric compound, such as 
rubber. This belt 44, support beam 30, support 
35 rods 20, piston block 36 and shoe 40 can be 
collectively referred to as the extended-nip press 
loading apparatus 46. The belt 44 extends in the 
cross-machine direction between the lower press 
beams 24 on either side of the press for substan- 
40 tially the length of shoe 40. Somewhere about the 
circumference of the looped belt 44 is mounted a 
belt edge position sensing apparatus 48 which, for 
example, can comprise a palm guide or paddle 50 
. mounted to a control apparatus 52 which provides 
45 signals through wire 53 to actuate a motor 54 to 
turn in one direction or the other according to the 
position of the edge of the looped belt relative to a 
predetermined, centered position in the press. The 
motor 54 is mounted to a vertical beam of press 
so frame 16 and has its driveshaft connected to a 
jackscrew 56 which has one end connected to a 
bracket 58 which, in turn, is attached to frame 16. 
The other end is attached to the lower press beam 
24. The connection of lower press beam 24 to a 
55 vertical beam of frame 16 through motor 54, jack- 
screw 56 and bracket 58 stabilizes the extended- 
nip loading apparatus relative to backing roll 10. 
In operation, the piston 38 is actuated by hy- 
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draulic fluid by means, not shown, such as a pump, 
to forcefully position the shoe 40 against the sur- 
face of the backing roil with the paper web W and 
felt F between the belt 44 and the backing roll 
surface. As the paper web, felt and belt pass 5 
through the area of contact provided between the 
concave contour of the shoe 40 and the backing 
roil surface, water is expressed from the paper web 
into the feit. The web is thus compacted and dried 
to a further extent while passing through the ex- to 
tended nip which is substantially defined by the 
arcuate surface subtended by the angle a of the 
belt, felt and web between the shoe over the back- 
ing roll tO. The direction of travel for the belt, feit 
and paper web is in the direction corresponding to is 
the arrow 60 on the backing roll 10. The pressur- 
ized force of contact of the belt, felt and web 
against the surface of the backing roll by action of 
the pressurized shoe provides the driving force for 
moving the belt in its looped path of travel. 20 

When, during operation, the belt 44 tends to 
migrate in the longitudinal direction beyond a pre- 
determined place on either end of the extended-nip 
press (i.e. in the cross-machine direction), such 
movement is sensed by the palm 50 of the control 25 
apparatus 52 which signals the motor 54 to rotate 
the jackscrew 56 in a direction whereby the end of 
the shoe 40 is moved in a skewing motion, under 
the constraint of the pivoted support rods 20, in a 
direction such that the traveling belt is urged by 30 
the frictional forces of its contact with the shoe 
surface to move inwardly toward the center of the 
papermaking machine, which is to say, toward the 
center of the extended-nip press. 

This skewing movement is shown in exagger- 35 
ated form, for purposes of illustration, as angle 0 
between the longitudinal axis 34 of backing roil 10 
and the longitudinal axis 41 of shoe 40 in figure 2. 
The skewing motion is represented by the double- 
headed arrow 43. In other words, with reference to ao 
figure 1. the skewing motion is substantially in a 
horizontal plane which is tangent to the backing roll 
10 at a point where a plane through its axis of 
rotation 34 and the longitudinal axis 32 of the 
support beam 30 passes through its surface. How- 45 
ever, due to the pivoting of the support rods 20 in 
conjunction with the turning of the concave surface 
of the shoe 40 over the surface of the backing roil, 
the actual skewing motion may not be in a true 
horizontal plane. so 

Naturally, various modifications may be made 
in the apparatus without departing from the spirit or 
scope of the invention. For example, a motor 54, 
jackscrew 56 and bracket 58 may be mounted to 
either end of the apparatus to provide increased ss 
stability and operational control. Also, some other 
arrangement besides the support rods and pivoted 
clevises could be used to movably support the 



extended-nip loading apparatus 46. Finally, the sur- 
face of the roll could be skewed relative to the 
surface of the shoe. 

Claims 

1. In an extended-nip web press having a 
frame, a traveling surface, a felt and looped belt 
co-running with the traveling surface, feit and web 
through the extended nip, a shoe and shoe support 
means opposite the traveling surface for providing 
nipping force between the belt and traveling sur- 
face, 

the improvement comprising: 
means associated with the shoe support means for 
moving the shoe and altering the path of belt travel 
and its position in the extended nip. 

2. An extended-nip press as set forth in claim 

1 , wherein: 

the traveling surface comprises a rotatable roll hav- 
ing a longitudinal axis of rotation and mounted to 
the frame; 

the shoe support means includes a piston block 
and an axial beam supporting the piston block and 
having a longitudinal axis co-extending with the 
longitudinal axis of the roll. 

3. An extended-nip press as set forth in claim 

2, further including: 

belt position sensing means for sensing lateral de- 
viation of belt travel through the extended nip in 
either direction along the length of the shoe and 
perpendicular to its path of travel, and for providing 
signals responsive to such movement of the belt; 
an actuator for receiving the signals and skewing 
the shoe support means responsive thereto where- 
by the traveling belt is moved longitudinally along 
the shoe surface, as desired. 

4. An extended-nip press as set forth in claim 
2, wherein: 

the shoe support means further includes support 
rods linking the axial beam with the frame on which 
the roll is mounted; 

the support rods include pivots permitting skewing 
movement of the shoe relative to the roll surface. 

5. An extended-nip press as set forth in claim 
2, wherein: 

the belt position sensing means includes a palm 
guide for contacting an edge of the belt control 
apparatus for providing a signal responsive to lat- 
eral movements of the belt as sensed by the palm 
guide, a motor operatively linked to the control 
apparatus, and a jackscrew driven by the motor 
and linked with the shoe support means for provid- 
ing lateral positioning movement of the shoe sup- 
port means to move the shoe and position the 
traveling belt longitudinally therealong. 
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6. A method of guiding the belt in an extended- 
nip web press having a frame, a backing roll having 
a pressing surface, a looped felt and belt co- 
running with the web over a portion of the backing 
roil pressing surface, a shoe having a surface de- 5 
fining, with the belt and roll pressing surface, an 
extended nip, the steps comprising: 
monitoring the lateral position of the belt as it 
travels in the press; 

providing signals responsive to the lateral position io 
of the belt so it travels through the press; . 
moving the surface of the roll and the shoe relative 
to one another in a skewing manner responsive to 
the signals, whereby the friction of the belt passing 
through the nip changes along the nip across the is 
machine to cause the belt to move toward the 
center of the press. 
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